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for cardiovascul ar di sease. | have a slide of those
specific codes if you would like to see them

DR RUSKIN: What |I'm getting at --
don't want to waste your tinme or the commttee' s tinme.
What |'m getting at is that the definition of
cardi ovascul ar disease can be very broad or very
narrow. A broad definition in this situation is not
terribly hel pful because what you're interested in are
t he highest risk subsets.

Those are patients with left ventricular
dysfunction and congestive heart failure primrily.
If there is any way that you could hel p me understand
what percentage or what nunbers of patients, in fact,
had those two di agnoses, it would be helpful. Do you
have any LV function data for exanple? | wouldn't
expect that you would here but | have to ask the
questi on.

DR, HOLLI STER: W don't -- none of our
protocols nvolved determi nation of LV function but
certainly a nunber of the patients that entered our
protocols had histories of diagnoses, of heart
failure, left ventricular dysfunction and the Iike.
We can look at the historical data that was recorded
as patients entered into the study and provide that to
you.

COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE. N.W.
(202) 234-4433 WASIIINGTON, D.C. 200053701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

101

DR RUSKIN: It would be hel pful to | ook

at the Qr effects in the subset with congestive heart

failure in particular. This may have sone inportance

in treating sone of the pneunonias because clearly

with the exacerbation of chronic bronchitis, there

will be a subset of those patients who have congestive

heart failure. It would be interesting to know what
the effects are.

The last two points are comments. One is

that although there was no nean change in QTc effect

in the setting of hypokal em a and hypocal cema five

per cent, one in 20 of your patients who were
hypocal ceni c, had devel oped QTc prolongation of
greater than 60 mlliseconds which is, | think,

i mportant to enphasize and what you woul d expect with
an | kr blocker and not trivial.

The last comment relates to the proposed
| abel ing which you read which surprised me a little
bit. | would just like to read it back to you and get

your comments.

The last sentence says, "Consequently
moxi. should be used with caution in patients wth
congeni t al or acqui red syndr ones of QTc
prol ongation..." and | underscore congenital or
acquired "...or in patients taking concomtant
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nmedi cati ons known to prolong the QTc interval Cass IA
and dass Ill antiarrhythmics."

And you followed it wth a statenent that,
"We found no evidence of risk in these patient
popul ations. " | would suggest that you haven't
studi ed those patient populations. That, | think, is
the core of this issue, and that is that the highest
risk patients are patients about whom we have no data
here. You have no information.

| didn't see one patient in this database
who had congenital long QI syndrone. You've got three
in the entire database who were exposed to Cass |11
antiarrhythmc agents. That's just a fact of life.
That's the nature of the patient population in
conjunction with the constraints that you set on the
pr ot ocol .

W need to, | t hi nk, restrain our
coments, or at least confine our coments to the
dat abase that exists and you don't have the data to
make that statenent.

DR HOLLI STER I meant to be sure to say
that with the limts of our database we found no
effect in those admttedly small nunbers of patients.
Again, they are small nunbers.

DR RUSKIN: You have no dat abase there.

NEAL R. GROSS

COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLANDAVE. N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

103
You have no database. You don't have a single patient
with long QI syndrone. You have three patients on

antiarrhythmc agents. There is no database on that

subset. This is a beautifully worked up drug. You
deserve to be congratul at ed. I think you've done a
wonderful job of evaluating it. The comments, |

think, that you make should be confined to the data
that you have, not data that you don't have.

DR, HOLLI STER: | agree.

DR RELLER Dr. Battinelli.

DR BATTI NELLI : | just wanted to as a
practicing clinician in some ways anplify what Dr.
Ruskin said and point out another piece of -- another
problemwith that data on the 61 patients. | would be
concerned about patients on a variety of medications
as nost of ny patients are. | would agree with sone
of the others that we're not going to neasure the QTc
on every single person who conmes in for an upper or
| ower respiratory tract infection.

Dr. Ruskin was concerned that there were
only three patients on Class Ill agents. |f you look
at the drugs that you listed, you listed over 33 drugs
and only had an N of 61. There was no patient there
on nore than one or two at best. | would be concerned
with other drugs that are comonly used for |ong

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE. N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

104
periods of time such as cisapride and sone of the
ot hers.

DR,  HOLLI STER | agree. The nunbers
often times were one or maybe two in an individual
patient. The nunmber of individuals with those drugs
was snall .

DR RELLER Dr. Rodvold.

DR RODVOLD: To followup wth their
coments, did you change your protocols to exclude
people with cardiovascul ar diseases or any type of
di seases associated with arrhythmas after you found
this in your Phase | work?

DR. HOLLISTER No, we did not. The
exclusions were for the antiarrhythmc drugs.

DR. RODVOLD: But any cardiovascul ar
di sease anyone had, they could enroll?

DR HOLLI STER That's correct.

DR RELLER Dr. Christie.

DR. CHRI STI E I have a question in Dr.
Church's detail. She indicated that six patients who
were treatedw t hmoxifl oxacin had atrial fibrillation
versus none of the controls. | just wondered what
happened to those patients? VWat were the clinical
outcomes? If she could tell us nore about those six

patients, please.
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DR. HOLLISTER: Ckay. | have information
on those patients. In the | argest database we had a
total of 13 patients experienced atrial fibrillation
either during therapy or within 30 days after therapy
with noxifl oxacin. That is in contrast to two
patients that we identified in the conparator drugs.

O those eight patients that experienced
atrial fibrillation during therapy, and we define that
as up to 24 hours after termnation of the |ast dose
of noxifloxacin, six of them had histories of atrial
fibrillation. Four of them were on antiarrhythmc
drugs that are comonly used for atrial fibrillation.
There were no adverse events associated with those.

DR RELLER Dr. Platt.

DR, PLATT: I'd like to ask you two
guestions about the concentration effects on QTc.
Al so about the outliers. First you said that on
average the QTc prolongation was six mlliseconds plus
or minus 26. That's a standard deviation. Wuld it
also be fair to say that something on the order or two
or two and a half percent of people exposed to the
drug have QTc prolongations greater t han 60
mlliseconds? Am | understanding that data correctly?

DR, HOLLI STER The nunber for our all-

pai red data set were 10 subjects had QI prol ongations
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nore than 60 mlliseconds on noxifloxacin 400.

DR PLATT: \ell, there's another slide
you showed that it was sonething like 1.7 percent, |
t hi nk, had --

DR HOLLI STER  Yeah, 10 divided by 787 is
about 1.3 or 1.2.

DR PLATT: Which is consonant with that
standard deviation you showed; that is, anong al
coners a couple of percent m ght have those

prol ongations that are above the 60 mllisecond cutoff

for whatever 60 milliseconds is worth. | just want to
make sure |'m understanding properly what you're
sayi ng.

DR HOLLI STER: Yes, that's true. It
m ght be wuseful to ask what's the conparable
percentage for those conparator drugs because in that
sanme slide it |ooked as though it was a four to one
excess with prolongations of 60 mlliseconds or nore.

DR PLATT: That takes me into ny question
about concentration effects. That regression line you
put up, if | squint at it properly, it looks as
thought at the wupper end there was maybe a 20
mllisecond increase in the fitted Iine. Was |
readi ng that properly?

DR HOLLI STER  No. Per haps better than
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just looking at the QI would be the delta QI so that
you've got in-patient comparisons because that's what
the delta of six mlliseconds is.

DR PLATT: Right. Well, in the briefing
docunments we were sent, there was actually a graph
that showed delta QTc and it |ooked not unlike that
regression line you showed but it did have -- it
| ooked as though it was pointing to 20 mlliseconds at
concentrations of 4,000 to 5,000 mcrograrns.

I"'m going toward this sane question. |If
4,000 to 5,000 mcrograns per ml. is the steady state
concentration expected by the end of a treatnent
regimen, is that --

DR HOLLI STER  The Cmax.

DR PLATT : R ght. What proportion of
individuals -- putting that data together, Wwhat
proportion of individuals who have concentrations of
4,000 to 5,000 mcrograns would be expected to have a
delta QTc of 60 mlliseconds or nore? Can you predict
that fromthe data that you have?

DR. HOLLI STER Only in a way, | think.
You know, we tried to obtain the EKGs at or near the
Cmax concentration. That range was broad in the
database so | can't say that every one was obtained

there. In the database in which we were attenpting to
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obtain a Cmax EKG the nmean change was six
mlliseconds. |In the nore tightly controlled Phase
studi es, you see the regression line there. Maybe |
should show the delta QI because there nay be sone
very interesting biology on that.

Jim maybe you can help nme find the delta
QTc change.

Because it's interesting that at very | ow
concentrations of drug it's negative so that when
you're at or around the therapeutic --

Ckay. Renée, that's slide No. 45 on
carousel five

At around the what we think are the Cmax
concentrations that are going to be achieved wth
steady state, the slope actually is for delta right in
the range that we found it wth the Phase II
dat abase.

Here | showed you earlier the Qrc. This
is the delta QTc. Here's the zero time point and out
this direction here with mlligrans per liter of the
drug concentrati on. Again, a lot of scatter in the
dat a. Most of our Craxes are going to be falling in
this range of the data. You know, as well as this
regression line can predict what the change is wth
all the variability that you see in the scatter there,
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our finding with the |arge database was it was around
Si X.

DR PLATT: Just one nore conmment and then
"1l relinquish the mcrophone. It seens to ne that
these data are quite consistent with the clinical data
you showed but show the tyranny of small nunbers.
That is, if you plotted the 95 percent confidence
intervals around the upper range of doses, what
proportion of people would have delta QTc that are in
the range that could be worrisone?

It's likely that if you treat a lot of
people, you'll have a small fraction which is a
substantial number in that four to five range. For
t hose who are nore than one or two standard deviations
above, that still may be a lot of people. It would be
useful to know how nmany that is and what kind of QTc
prol ongations you could expect for them

DR HOLLISTER.  The nunbers that we have
fromthe all-paired valid EKG database are 10 of 787
met t hat criteria of being greater than 60
m | 1iseconds prol onged. That mght give you the
proportion of people that mght be above this nunber

at therapeutic concentrations of the drug.

W have our | ar gest database with

consequent problenms in terns of t he EKG
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interpretation. That nunber is about 23 out of the
1,200 patients neet that criteria, but the noise is
much larger in the conparator group, too, so they cone
up a great deal al so.

I think your earlier point about these are
variable neasures and it's hard to ascribe huge
effects to nmeasure that has a variability that's four
to five tines the neasure.

DR RELLER Dr. Mirray.

DR. MJRRAY: Just one. You made a comment
that this had not been studied for prolonged periods
of tine. Do you have any reason to suspect that
pr ol onged adm ni stration woul d | ead sonehow
curmul atively to an effect on the QI?

The reason | ask is because there is a
tendency once the drug is out there on the market to
use it for a nunber of nonapproved indications. One
I can think of imediately is osteonyelitis with a
st aphyl ococcus where fluoroqui nolone mght be used for
pr ol onged t her apy. One woul d theoretically think of
using the nost active in vitro one on the narket since
few have been studied for osteo.

Do you have any sort of information on
prol onged therapy or would this need to be addressed

in the |abeling?
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DR. HOLLISTER (Cbviously we're not going
for that kind of |abeling or those indications. W do

have very limted nunbers of patients that have been

studied for nore than 12 days, | believe, in our
dat abase. In terms of the effect on QI, we don't have
data. Al | can say as a clinical pharmacol ogist is

we don't have those issues of drug accunul ation going
on here. If there is a relationship between drug
concentration and the effect on QI, then the naximm
effect that we get is unlikely to be any worse.

Anot her way of approach that woul d be some
of our Phase | trials where we did acute
adm ni stration and then chronic adm nistration of the
drug. On average the change in QI reduced slightly
with chronic admnistration but those were not the
length of tine that you're tal king about for sone of
these very chronic illnesses.

DR MJURRAY: Thank you. And | have not as
a question to answer now but perhaps to just let the
sponsor know | would be asking it later, or would like
it hear it addressed later in the context of -- and
sonme of this nmay cone up in the FDA's presentation --
in the context of assessing the strength of efficacy
in general for pneunococcus which mght allow us to

have a sense of the strength of efficacy against
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resi stant organi sns.
I would be interested in a review, perhaps
in the afternoon or in the question/answer session
then, the total nunber of pneunococci in the CAP

studi es and how many of those were bacterenic. And an

assessnent of the severity of the illness of people
that were treated wth noxifloxacin broken out, in
fact, in terms of penicillin resi stance and

internmedi ate nmuch as we heard yesterday.

| don't expect you to throw that out now
but it would be sonething that -- and sonme of it may
come out in the FDA presentation.

DR HOLLI STER | believe Dr. Meyerhoff
w | have some information on that. W have
additional information that we can provide you on that
in the afternoon.

DR RELLER Dr. Christie.

DR CHRISTIE: This drug was not tested in
children but once it is approved, it will be used in
children. My concern was would you expect any
cardi ovascul ar problens or any problens in children
once the drug is approved?

DR HOLLISTER: Well, you are correct that
the drug has not been studied in children. W have
toxi col ogical data in young animals that indicate that
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it shares with many of the other fluoroquinol ones,
sonme of the effects on joints that are found wth
other fluoroquinolones and represent a relative
contraindication. Wth respect to the cardiovascul ar
effects or EKG effects, QI effects, we have no
i nformation.

DR CHRISTIE: What can we do about that?

MR. CALCAGN : In accordance with the
pedi atric regul ations, we'll have further discussions
with the FDA. There are requirenents as of April of
this year to certainly study any drug that potentially
will be used in children. It was not indicated for
children and we're not requesting it, but consistent
and in the spirit of evaluating drugs, we wll be
looking at it. W can't put it in our |labeling
because we did not study it at this tine.

DR RELLER Dr. Parsonnet.

DR, PARSONNET: I have a few questions
very much related to what Dr. Platt had asked. It
relates to sonme of the outliers. You had it |ooks to
nme a difference in the nunber of outliers, at |east by
the CPMP criteria that you tal ked about, the greater
than 500 mlliseconds and the greater than 60
m|lisecond change. I was wondering in those two

categories you had 10 in one and three in the other.
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There were three who had | onger than 500 m | i seconds
and 10 in the other group. Wether they were the sane
people, the total was 1372

DR. HOLLI STER Yes. Those categories are
nonexcl usi ve categories so, in fact, sonmeone who net
a criterion to be greater than 500 mlliseconds often
times net one of those other criteria, either greater
than 60 or greater than 30 to an abnornmal val ue.

DR, PARSONNET: Wll, that's what |'m
aski ng. ' m asking was that the case. How many of
those three were also in that group of 107

DR, HOLLI STER I would have to | ook at
t he dat a. I can't answer right off the top of ny
head.

DR PARSONNET: And | guess that then
cones to the question that | have which is it seens to
nme to sone degree | ooking at your dose response, that
regression curve that you did, that there is sone
degree of idiosyncracy to the prolongation of the Q.

Some of your people in your very |ow
categories had very prolonged QTs and that this nmay
not be in this respect having a sort of -- and also
it's not clear to ne that this is a normally
distributed variable. That there aren't sonme people
that your neans don't reflect, that nost people don't
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change at all but sone people change a |ot.

I was wondering whether -- and this is a
question as well for ny consultants -- whether, No. 1,
the data of QI prolongation are normally distributed
and, No. 2, what we are really interested in is the
proportion of people who are those outliers as opposed
to this nmean difference which really to a clinician
may be really have much neani ng.

DR HOLLISTER W anal yzed our data both
in terns of the nmean change in QI as well as frequency
of outliers and all those data are available to you.
| believe Dr. Mrganroth can coment about the
distribution of QI prolongation and it's variable.

DR, MORGANROTH: The small change in a
mean QTc duration is not terribly neaningful to
clinicians, just as you say, particularly when you're
dealing with nunbers in the one to 10 nillisecond
range which are not clinically easy to neasure and
generally are not neasured to that specificity.

But when you see in a drug devel opnent

program in several hundred to 1,000 plus patients a

small three mllisecond, six mllisecond change in
QTc, the real question, | think, is whether it's real
or not or whether it is -- is it really an effect on

cardiac repolarization. That's where one goes back to
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|l ook at sonme of the preclinical potassium channe
information that m ght be useful

Also to look at the outliers analysis
because, in fact, if the drug is inducing a QI change
and the QI change is not spontaneous variability,
whi ch is what accounts for nost of that distribution
you see on the concentration QTc graph in which we
don't believe the data are normally distributed for
that reason, then the outlier percentages are a guide,
if you will, as to the likelihood that, in fact, the
drug is causing a QI change versus that it's not when
you are dealing with very small mllisecond change.

I look at the data sonewhat differently
than it's been presented by Dr. Hollister. Wen | see
a 60 mllisecond category in which you have 1.3
percent of the drug under consideration neeting that
criteria in . 3 percent of the "control" group, in this
case conparators rather than placebo, while that is
statistically probably not different, to me it's
nmeani ngful in the sense that there is a difference
nunerically that is used as a supportive mechanism
with 1K channel data to suggest that a six mllisecond
effect is real neaning it's nore likely real than not
neaning it's nore |likely caused by the drug or not.

As sonmeone over here suggested, the other
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way that | look at it is what percentage of patients
being treated by the drug are going to have a change
in the QTc that's nore likely due to the drug than
spont aneous variability. | think the answer for this
drug, and for many drugs of this nature, is in the two
to three percent range of patients, which is sonewhat
conforting because that suggests that 97% percent of
the patients are not going to have it.

The other issue which is very inportant is
concomtant drug nmnedication that prolong the QI. In
t he database of this nature, and frankly in alnost al
t he databases, there isn't sufficient nunbers of
patients on cisapride or amodarone or sotalol to
really come to any data driven conclusion, it becones
an issue of wobbling in caution.

Just like the pediatric issue. W don't
have data on pediatrics but we still have to do
sonmething or say sonething about it. | think the same
t hi ng hol ds here. Does that answer you question?

DR, PARSONNET: It answers my question
somewhat but ny concern still is that actually | think
that 1.3 percent versus .3 percent may  be
statistically significantly different. | also am
concerned that the way this is being presented,
especially in the way that you are proposing in the
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| abeling, is not as informative to the physicians
using it than actually providing that percentage of
peopl e who have a dangerously -- what is considered to
be a potentially dangerous prolongation of QTr.

DR. MORGANROTH: The only conment | woul d
meke is to say that having a 60 mllisecond change
shouldn't be |ooked at as necessarily a dangerous
| evel . It's a level picked by CPMP to suggest that
it's due to the drug versus spontaneous variability.
Renenber , normal healthy persons can have a 75
mllisecond change over the day.

The really salutary effect is that this
drug is only going to be used for five or 10 days.
You take an antihistamne and it mght be used for
weeks or nonths or other drugs that nay be used for
years. Then a 60 mllisecond change chronically which
may be, of course, nore or |ess depending on the tine
of day, would be nuch nore inportant. | think that's
anot her factor you shoul d consi der.

But | agree with you. | think that it's
inportant to know the percentage of patients that
reach certain criteria and what the I|ikelihood that
the drug is, in fact, causing the QI rather than not
at all affecting the QI because just a six mllisecond
change is sonmething that nost clinicians would think
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is ridiculously trivial. In this case | think it's an
effect that needs to be understood so that concomtant
nmedi cati on use can be appropriately guided.

DR RELLER Dr. Ruskin.

DR. RUSKIN: I would agree with those
comrents and perhaps state it a little differently.
That is, a small change in nean QI is very difficult
to interpret. The outliers are really the only
subsets of interest. Wat is critical about | ooking
at an agent that you think may affect the QI is what
its ion channel profile is. Wat you know about this
drug is that it's an Ikr blocker and that it is both
dose and concentration dependent. Those are very
i mportant properties.

The effects appear to be relatively snal
but the fact is it's an Ikr blocker. A weak Ikr
bl ocker will not cause a problemin the vast majority
of patients to whomit's given. The only patients in
whom we have concerns are high-risk subsets. Those
are patients who have what Dan Roden has called
reduced repol ari zati on reserve.

That is, people wth ion channel
genetically based ion channel abnormalities that
predi spose them to agents that block Ikr to predispose

them to problenms with ion channel blocking agents; (2)

NEAL R. GROSS

COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE. N.W.
(202) 234-4433 WASIIINGTON, D.C. 200053701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

120
People at particularly high risk, elderly females wth
structural heart di sease; and (3) people on
conconitant Ikr blockers for other reasons. Those are
t he subsets in whom we have no data here.

I think that when you nake a decision
about whether or not you use a drug in large
popul ati ons of patients, Yyou have to be influenced by
the benefits and the risks. If you have a drug that
clearly as a favorable profile as this one does, you
may decide that the benefits outweigh what is probably
a very small risk but you want to be intelligent about
how you | abel it.

That was the reason for nmy comments to Dr.
Hol | i ster about the proposed | abeling. There is
absolutely no data here to suggest that this drug
should be used with caution in people with congeni al
long QI or concomitant QI prolongation. It just
shoul dn't be used with them period. | think to answer
your question, the outliers are the critical subset
and they are the subset about whom we have little to
no data. That's where the concern lies.

You can do a guesstimate of the upper
bound if you assune about 60,000 person weeks or --
no, 6,000 person weeks of exposure here. The upper 95

per cent boundary for potenti al events here is
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sonewhere around five per 100 -- no, five for 10, 000.

The event rate here could be as high as
one in 2,000. It's probably a lot |ower than that but
you can't exclude the possibility of, say, two events
in

excuse nme, one event in 2,000 uses of this drug
based on this data in this relatively lowrisk subset.
That's the problem that you're faces with in grappling
with this issue. You've got short duration exposures
which is alnost a favorable thing but a very limting
feature in terns of assessing risk.

DR. RELLER Dr. Tenple.

DR.  TEMPLE: Can | just ask Jereny
sonmething? In these people who mght be at greater
risk, is what you woul d expect to see a |larger effect
on Qr or a different consequence of a given QI effect?

For exanple, we know that people on
diuretics are nore susceptible to getting torsade from
a drug that is capable of causing it. But is that
because their QI effect is larger or because they are
nore susceptible to whatever is there already?

DR RUSKIN: | think it can be both, Bob
I think that clearly you do tend to see |longer QTs in
people who have other predisposing factors |ike

hypokal em a or other drugs that block Ikr. There are
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certainly cases of torsade that occur w thout dramatic
Qr prolongation so it's not the Qr and |I think Joe
said this, or sonmeone in one of their presentations.

It may actually have been Dr. Hollister
who said very «clearly that the degree of QI
prolongation is neither necessary nor sufficient to
predict risk. It's a factor but it's certainly not
the only factor. You can see torsade with even nodest
degrees of QI prolongation in sone patients. Most
peopl e who develop drug induced torsade have QTc in
the range of 500 or greater but by no neans all.

DR. TEMPLE: That goes a little to how one

m ght study the interaction. If you have to get an
event to learn sonething, that makes it very
difficult. If you sinply have to look at the high-

risk people and see whether their QI was nore
prol onged than other people, you could actually study
t hat .

DR RUSKIN: I think it makes it very,
very difficult to study. That's why you're left with
using sone sort of guesstimate of a risk benefit ratio

never really getting a tight grip on the risk. You' ve
seen this with the antiarrhythmcs that work by
prolonging the QI interval and even there we have

trouble estimating what the real risks are.

NEAL R GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE. N.W.
(202) 2344433 WASHINGTON, D.C. 20005-3701 www . nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

123

DR RELLER Dr. Soper.

DR SOPER: As a followup to Dr.
Christie's question, is this drug safe to give
reproductive age group wonen who nay be pregnant but
who don't know it? Has there been any inadvertent
adm nistration to this drug to a pregnant worman and do
you have any outcone data?

DR.  HOLLI STER I don't have anything.
Dr. Eckhard van Keutz is the toxicologist who is
associated with the devel opnment of this drug and he
can answer that question in terns of the aninal

DR VAN  KEUTZ: We have started
moxi fl oxacin in the normal range of reproduction
toxicity studies and we have perfornmed studies in rats
as well as in nonkeys. In none of these aninal
speci es we have seen any indication of teratogenicity
but we have seen signs of enbryo toxicity. Thi s
occurred only at dosages which were already maternally
t oxi C.

This is certainly not a direct affect of
the drug but it's indirect or a secondary affect due
to the maternal toxicity. In addition, we have seen
in the nonkey study, again at a maternally toxic dose,
an increased rate of abortions but, again, no

teratogenicity.
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DR. SOPER: You talked about t he
arthropathy in small children. Can you explain on
that a little bit? O in small animals, | guess.

DR VAN KEUTZ: (kay. W have perfornmed
this typical young beagle dog toxicity study and the
outcone of this study was that noxifloxacin is a very
typi cal qui nol one which neans that we have induced
these very well known damages to the joints at a dose
of 30 mlligram per kilogram which caused problens to
P concentration and the plasma of approxi mately eight
mlligrams per liter.

I think at this athrotoxic concentration
we are in the range of the other quinolones. There's
not hi ng which has surprised us. For us it would be a
surprise to have a quinolone which was not inducing
the typical athrotoxicity.

DR RELLER Dr. Norden.

DR NORDEN: | think we've all -- at |east
I'"ve |l earned much nore about QI than | ever thought I
woul d know or want to know. I am concerned and Dr.
Ruskin has been very helpful. One of the questions I
have for the FDA grepafl oxacin and sparfl oxacin, which
are both approved, are listed in the slides as having
prolonged QI intervals of the sane or slightly |onger

duration if you just | ook at the mean.
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Do we have data on thenP | nean, were
they studied in the same way or exanined? Do we have
any experience that would help us in ternms of
eval uating this quinol one?

DR NORDEN: | think that the comrent that
was nmade by Dr. Ruskin with regards to the conpany's
efforts here in ternms of studying this phenonena are
certainly accurately. | think that, as far as | know,
nei t her sparfloxacin nor grepafloxacin was studied at
nearly the same degree of intensity. | think that is
obviously an issue that we need to assess once we
hopefully, as part of this neeting, get a framework
for.

You'll notice that one of our |ast
guestions to the committee this afternoon is about
talking a little nore -- and there has already been

sone discussion about the paraneters that are

appropriate for anti-infectives and, in truth,
probably for noncardiac agents -- to |look at and the
guestion will come up about assessing sone of these

ot her drugs.

There is sonme information about QI changes
on sparfl oxacin. I know sone was done. W were not
i nvol ved in that assessnent. Wien | say we neaning
current division who is reviewing this product.
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As far as grepafloxacin, there was sone
information.  You saw the QT prolongation. On the
other hand, if | recall correctly, grepafloxacin did
not seemto have in the initial data the sane exposure
prol ongation relationship that, for instance, has been
seen with this product. That may, in fact, be a
little different.

| think it's fair to say that what Bayer
has done for noxifloxacin probably sets a new standard
for the overall evaluation of products, certainly
anti-infective products, with QI prolongation. The
question is how to sort of use sone of this to apply
to new products and perhaps at sone |level to products
that are already approved. As was also noted, this QT
prolongation is not limted to the fluoroquinol ones.
There are issues, in particular, with the nacrolides
that may well also have to be subsequently assessed a
little nore.

DR KWEDER: | actually have a question
for Dr. Hollister. Sone of the slides that you' ve
showed | ooking at the pharmacokinetics of the 400
mlligram dose, as well as some of the ratios that
you've |ooked at, the Crax MC 90 really do show, you
know, that fall well above the eight to 10 range for

strep. pneuno indicate that you' ve got a pretty wde
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margin for expected efficacy.

When you take that in conbination with the
suggestion of a concentration effect that dose matters
for risk of QI prolongation, and the fact that you
also -- it's interesting that you al so have sone ol der
studies of the 200 mlligram dose that showed sone
degree of efficacy.

Wien you presented your QI data, it was
for all noxi. studies. Do you have any data on QT at
the -- even the nean QI which we think nay not be the
ticket here, but do you have anything that teases out
a distinction between that the 200 mlligram dose and
400 mlligram dose?

DR HOLLI STER: | can let Dr. Church
comment because the studies that you are referring to
or the paraneters that you are referring to were part
of her presentation. W do have sone data at the 200
mlligram dose |evel but that dose |evel was abandoned
because in our Phase Il trials we didn't think we had
adequate efficacy at that concentration.

DR KWEDER. Right. | guess |'mthinking
nore about the |inear pharmacokinetics here. There
appears to be a linear effect of the QI prolongation
as well. I"m just wondering if you have any data at

any other dose of noxi. other than the 400 mlligrans
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on the QT issue.

DR HOLLI STER The progression slide that
| showed you was our Phase | database where doses
ranged from 50 nmilligrans to 800 milligrans. V' ve
also included in the NDA and the special safety
section on QI the 1V data plotted in the sane fashion
indicating that it does look like it's a simlar
rel ationship throughout.

DR KWEDER: Right. And I'm just asking
about in the other clinical studies, the non Phase |
did you have any data? Your mean QI changes come from
the clinical trials. Did you have any of that data
from the 200 mlligrans or were those studies -- |
gather that they were already conpleted by the tine
you began to look at this issue in the clinical trials
beyond the Phase | PK dat a.

DR, HOLLI STER W do have Ilimted
information on the QI effect. In our clinical
phar macol ogy studies we did have a dose group with 200
mlligrams orally during which we obtained Crax EKGs
and determned the QI interval there.

The 37 subjects that were in that trial
had a nmean change of 4 plus or mnus 18 so it was
| ess. | think it's probably better yet, though, to

sort of use the regression because that nore directly

NEAL R. GROSS

COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE.,N.W.
(202) 2344433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

129
rel ates the drug concentration with the effect on Qr.

DR RELLER Dr. Danner.

DR. DANNER. Do you have data on how this
drug affects potassium and magnesi um excretion from
the kidney? The second question, in terms of the
accurmul ation of this drug in tissues, over what tine
period does that occur? Wiat is the half life in
ti ssues? Is it likely if people use the drug for
| onger periods of tinme that the drug woul d continue to
accunulate and levels would continue to rise in
ti ssues?

DR.  HOLLI STER W do have sone tissue
accurmul ation studies in Phase | and Phase Il and in
smal | nunbers of patients nmultiple tine points. W
al so have a dialysis and skel etal nuscle study. Most
of those studies, however, were done with a single
dose administration of very short term

There is, as Dr. Church showed vyou,
consi derabl e accunulation in pulnonary tissues which
is helpful in this sort of setting. Qur data for
skel etal nmuscle is that the concentrations reached in
skel etal nuscle are about 80 percent of the plasma
concentrations of the drug.

W don't have data to address the

possibility of long-term accunulation in tissues but
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for skeletal nuscle the ratios are less than plasma
concentrati ons.

W do have from clinical pharmacol ogy Dr.
John Lettieri who can also comment on sone of those
dat a.

DR LETTIERI: 1'Il just make the coment
that, in fact, the half life fromtissue is the sane
as the parent drug, about 12 hours, so there woul dn't

be accumul ati on beyond what you see with the single

dose.

DR RELLER W're running short on tine.
W wil big up sonme with a slightly reduced |unch
hour. | would like to close this portion of it before

the break with one final query because it directly
relates to the sponsor's presentation and proposals.

Dr. Hol Ii ster, given the limts of
interpretation that have been expressed of the
clinical inportance of the nean QTc prolongation in a
general popul ation as opposed to a subset, could you
share the sponsor's rationale for proposing the
conparison and the proposed QI |abeling, t he
conpari son with a single conpar at or agent,
clarithronycin. VWat was the thinking there?

DR. HOLLI STER: The i nclusion of

clarithronycin was because that was used in the |arger
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scal e studies as the conparator drug.

DR RELLER Thank you. W will break for
15 minutes and then reconvene.

(Whereupon, at 11:00 a.m off the record
until 11:16 a.m1l

DR RELLER I'd like to ask everybody to
take their seats so that we can begin the next portion
of our -- the last portion of our norning session. As
al ways happens on the second day of a two-day neeting,
there are those who nmust neet flights before the fina
hour and we want to have anmple time for fair
di scussion and to address the specific questions asked
of the advisory committee by the FDA

I would like now to ask Dr. Robert Tenple
to initiate the FDA presentation.

DR TEMPLE: Thank you and good norni ng.

It's still morning. How s that? Gkay. That's okay.
['I'l just use this. | don't have any slides today and
I would be surprised if | can tell you anything that

Dr. Ruskin and others cannot but let ne talk a little
bit about QI prolongation and what it nmeans to us.
Qr prolongation and the ability of drugs
to do that, to cause torsade and sudden death, is
clearly one of the nost inportant adverse consequences

of drugs. It has lead to withdrawal of sone therapies
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and severe limtations of use.

It's a relatively new bad effect of drugs.
Wasn't real.ly recognized, to ny best know edge, unti
about 1982 when we encountered a calcium channel
bl ocker called 1idoflazine. W were very close to
approving it when | ran into an English antiarrhythmc
specialist named Dennis Krickler at a neeting and
mentioned the drug and he said, "Oh, kills people
doesn't it?"

\Wher eupon, we |ooked and found in the
literature plentiful evidence that at |east in people
who had recently been converted from atrial
fibrillation it caused plenty of nasty arrhythm as.
Act ual |y, the arrhythmas were published in the
journal article and were obviously torsade, although,
as far as | know, it wasn't nanmed yet. There they
wer e. Even an amateur could recogni ze them

It's clearly a growth industry. Since the
early day of lidoflazine and sotalol and things |ike
that we've di scovered dozens and dozens of drugs that
have at |east sonme property of this kind which has
made everybody extrenely nervous because it isn't
clear what to do about this phenonena.

Drugs wth the capacity to block

appropri ate channels and cause QI prolongati on show up
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in every drug class. Terfenadine and astenmazole are
anti histamnes with major effects depending on the
dose and depending on whether you interfere with their
nmet abol i sm

Thi ori dazi ne, sertindol, pinozide, other
anti psychotics seemto have sone effects of this Kkind.
Type 111 antiarrhythm cs do, of course, by definition
because that's what they do. Sone of those effects
are very large. Nonetheless, sone of those drugs are
used usually to treat bad arrhythm as.

Cal cium channel bl ockers sonetinmes have
this property. Li dof | azi ne di d. Bepridil does. As
a consequence, it's reserved for people whose angi na
doesn't respond to anything else. There was once a
drug in Europe called prenylam ne which was one of the
first drugs every discovered with this property, sort
of a |l andmark drug.

Drugs that alter G motility [like
cisapride and donperidone have QT activities.
Ket anserin 1is an anti - hypertensive serotonin
ant agoni st. The |ist goes on and on. I"m not sure
everything on the list that Joel found is real but
there are candidates in every category.

From a regulator's point of view it's

very difficult to know what to do with these. The
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pol es of view, | would say, are that once you discover
this property, you are really in trouble. That's one
because it's hard to know how to quantify the risk.
The other pole would be dose matters, concentration
matters, sSize of the effect matters. It's hard to
know where to conme out in these because the experience
isn't good enough on the cases that are difficult.
Wat is also obvious is that what the drug is for
always matters and how good it is always matters.

| should say it's not clear to ne, maybe
peopl e here can say, whether we should be |ooking at
corrected QT or Qr. Al the bad actors | know affect
bot h. | have never understood the |ogic of thinking
that corrected QT is the better neasure. The reason
for correcting QTs are historical and arose |ong
bef ore anybodybegant hi nki ng about bl ocki ng potassi um
currents.

The clearly bad actors, | think it's fair
to say, all prolong both QI and QTc and have pretty
good sized effects when you |look at nmean effects, in
t he nei ghborhood of 20 milliseconds or so. Now, that
may be what they do by thenselves or it nmay be what
they do when you inhibit their nmetabolismso that the
concentration goes up.

The drugs of that kind are drugs like
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sot al ol and bepri di | and ot her Type 1]
antiarrhythm cs. The effects are so prominent wth
those drugs that you actually see cases of torsade in
t he NDA dat abase. It's not hard to detect these.
If metabolism blockage is required, you won't see
those in the NDA database because that probably won't
happen.

There is concern that factors other than
the absolute size of the QI prolongation matter that
susceptibility can be enhanced and that there nay be
an interaction. How well worked up this is not so
clear to me. But we do have several exanples. A drug
call ed ketanserin, a serotonin antagonist, was put
into a very large study, an outcone nortability study
of patients with peripheral vascul ar di sease.

What was discovered was a profound
increase in nortality in the patients who happened to
be on a diuretic. | don't think, but |I'm not sure
that was because their QI was affected nore. |
believe it's because the consequence of the Qr
prol ongation effect of the ketanserin was nore severe.
There are other exanples in which hypokal ema has
triggered events that perhaps were not present without
t hat .

It's also possible that some underlying
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conditions, as Jereny said, |ike congestive heart
failure nmay exaggerate the response to a given
i ncrease. There may be an interaction of patient
substrate and the size of the effect and it's very
hard to say that's true.

As | said, there's a point of view that
says that any evidence of QI prolonging effect neans
that we are going to have mmjor trouble. The reasons
for thinking that are several. One is that every drug
known to cause torsade which, by definition requires
Qr prolongation, is also associated with cases of
pol ynorphic ventricular tachycardia which is wthout
Qr prol ongati on. That nmkes you wonder what the
preci se nmechanismis.

Anot her reason is t he gener al
phi | osophical view that those responses for nost
events are continuous and they don't drop off to
not hi ng usual |y, although there nust be sone things
with threshol ds.

It also seens |ikely, but how well studied
this is is not clear to me, that when the drug with a
smal | effect is used with another drug that also has
the same effect or is used in people who are unusually
susceptible, there will be an interaction so that even

a drug with a small effect mght cause trouble. I'm
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not sure how well studied that is but it doesn't seem
unl i kel y.

Probably nost inportant is as a nunber of
peopl e discussed and Dr. Platt suggested, it isn't the
nmean that matters. It's how vyou affect the
di stribution. It may be that we should start
representing QI effects not as nmeans but as either
cunul ative distributions to see what fraction of
peopl e have a change or nore than a certain size, or
the bell shaped distribution, and then |ook at what
the tails are.

It seens likely if the mean is very small,
one mllisecond or so, you nmay not be able to see nuch

effect on the tail but that does seem where people

shoul d | ook. By definition, if you change the
nmeani ng, you Wl probably change it in the
di stribution. It seens likely that nore people wll

get into a danger range and that's probably what
everybody shoul d focus on.

Anyway, those are all reasons for thinking
that any effect mght be sonmething to worry about. |
woul dn't dismiss that but | think there is another
point of view that is also supported by sone data.
It's fairly clearly that there's a dose response

relationship in nost cases between QI prolongation and
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dose, or concentration. That would be better. There
is some relationship at |east between the effect on
the QI and how rmuch trouble you get into.

The reason can even address that question
-- sorry. The problem here is that while QI effects
are frequent and easily detected in clinical trials,
causing torsade is rare and it's not easy to detect
t hat NDA dat abases. But there is one advantage we
have here. That is that torsade is virtually
pat hormenoni ¢ of an effect on one or another of the
i on channel s. It's readily detected as a problem

It's, therefore, rather much as aplastic
anenmia, agranulocytosis, and things like that are.
It's fairly readily attributed to drugs. Peopl e
notice this and they imediately worry about what drug
people are on and then report it to us.

So it seens at least likely that you can
| earn about whether drugs have the ability to cause
torsade by looking for torsade in the post-marketing
peri od. It's a relatively favorable one. Sudden
death, on the other hand, is extrenely difficult
because many things cause sudden death but not that
many things cause torsade.

So the narketing experience with sonme of

these drugs it seems to me matters. Now, we know, for
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exanple, for terfenadine, that it's extrenely easy to
di scover. Not that we discovered this rapidly. W
shoul d have but now we know nore. |It's extrenmely easy
to discover that terfenadine taken in conbination with
a cytochrone P450 324 inhibitor causes Torsade de
Pointes. There are many, nany cases. Hundreds. 1It’s
very easy to detect that.

W | ooked also to see whether there were
any cases in which there was no 324 inhibitor. There
may be a debate about whether there are any but there
are very few Perhaps none. That is a drug that has
a small Qr effect even in the absence of an inhibitor.

Qur experiencew t hastemazol e, another Qr
prolonger, was simlar. It was fairly easy to
di scover clear cut cases when people took nore than
the 10 mlligram recommended dose, but few, if any,
cases at the 10 mlligram dose. It doesn't really
matter whether there was one or two. There were nmany
fewer, even though many nore people were exposed to
the | arger dose again suggesting a dose response.

For dofedilide, a drug recently approved
to maintain sinus rhythm in people who have been
having atrial fibrillation, the frequency of torsade
went down when dosage was suggested for rena

function. It didn't go to zero but that's a drug
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whose mechanismis to prolong the Q. The rate went
down when the dose was appropriately nodified.

I"ve been talking with Jereny about this
but there are a few cases to ny know edge of cisapride
i nduced torsade in the absence of an interfering drug.
He thinks he knows of some and he's going to report
them from now on. But nost of the cases anyway occur
when you interfere with its nmetabolism and send the
bl ood | evel way up.

Donperi done is another notility nodifying

drug which given intravenously causes torsade while

the infusion is still going on. It's really easy to
detect but it's been difficult, not necessarily
i npossi bl e. There's probably sonme internal debate
about it. It's been difficult to conclude that it

causes it when you give it orally when the bl ood | evel
is much | ower.

This leads me to think that dose and size
of response matter to how much of a risk a particular
drug is. Wuat isn't clear is where the cutoff point
is or if there is one. | would feel happy to say that
sonething with one mllisecond nean increase probably
is no problem and that something with a 20 mllisecond
increase probably is a problem | don't think any of
us can tell you where the problem gets very small or
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di sappears.

Now, having said that, one wants to be
sure one isn't giving nore of a drug than one needs
to. You are the infectious disease people and need to
think about this, but one inportant question is
whet her the dose at 400 really is needed in all cases
or whether a |lower dose would do just as well, at
| east for sone infections, and keep people further
away from whatever risk there is. Dose becones very
i mportant.

| should tell you where we are as an
agency. W don't have a fornmal policy. W don't even
have a policy that we put out and then withdrew |ike
the CPMP does. They are ahead of us but we are
thi nki ng actively about this. A joint FDA task force
is formng to review all available data -- you learn
alot fromhistory here -- and try to think about what
an appropriate clinical and preclinical workup is of
these cases and try to define risk as best we can.

So far, unfortunately for both us and you
it's kind of case by case and the only way to go is to
try to make everybody pay attention and pull together
t he best expertise we can find.

Thank you. Any questions?

DR RELLER Since we will be returning to
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this issue after the safety presentation, which I
would like to do immediately after lunch so that we
can have continuity fusing questions for Dr. Tenple
after and in concordance wth the safety presentation,
|'ve asked Dr. Meyerhoff if she would nove her
presentation forward before | unch.

Then we'll have her presentation and then
our lunch break from approximately 12:00 till 1:00
starting pronptly at 1:00 with the safety presentation
by the FDA and then noving as swiftly but judiciously
as we can to addressing the questions given the
constraints of having sufficient voting nenbers to
have a real sense of the entire commttee presented
for FDA's further consideration.

Dr. Meyerhoff. Thank you, Dr. Tenple.
W'l be back to you in the afternoon.

DR. MEYERHOFF: Good norning. Can people
hear me? Can people hear ne now? Not projecting?
Can people hear nme now? Ckay. Thanks. Thank you.

Good norni ng. I"mgoing to be presenting
the FDA's perspective on clinical efficacy for
nmoxi f | oxaci n.

As you've already heard this norning,
Bayer is seeking a claim for four different

indications on the draft | abel. Those are acute
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bacterial exacerbation of chronic bronchitis, skin and
skin structure infections, acute sinusitis, and
community acquired pneunoni a.

These | ast t wo i ndi cati ons are
particularly noteworthy because for both of them anong
the organisms that are sought in the |label is
penicillin resistant streptococcus pneumpniae. This
is a claimthat has not previously been granted to any
antim crobial . For those of vyou who were here
yesterday, it is also under discussion for another
drug in this class.

I'm going to give an overview of the
efficacy data initially by saying a nunber of pivotal
trials have been reviewed for each of these four
i ndi cati ons. In general, the FDA's analysis by both
intent to treat and for protocol populations generally
agrees with that of the sponsor, and that is that
clinical efficacy has been denonstrated in the four
i ndi cati ons.

I would like to focus ny discussion on the
claim for clinical efficacy and the treatnment of
i nfections caused by pen. resistant pneunpbcoccus. For
this purpose I'll focus on the pneunonia and the
sinusitis indications.

Let ne just nmake a couple of statenents
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about | anguage and usage because these terns get |ong
and | think interfere with the flow In any case,
when |1'm using the term efficacy sinmply for the
purposes of ny talk, |I'mreferring only to clinica
efficacy. Resistance again only refers to penicillin
resi st ance. I think we are all in agreenent that the
MC cutoff for that is the current NCCLS criterion
which is two mcrograms per m. Simlarly, any
references to pneunpbnia refer specifically to
comunity acquired pneunoni a.

I would like to start by |ooking at
overal |l efficacy in the pneunonia by highlighting two
representative studies. The first of these is D96026.
This was conducted entirely in the United States
entirely in outpatients spread over 60 centers.

The control agent in this study was
cl arithronycin. I woul d point out that the dose used,
500 mlligrams BID, is actually tw ce the FDA approved
dose for pneunonia for clari.

The test of cure visit was undertaken at
the late followup; that is, 21 to 28 days follow ng
conpl eti on of therapy. I think you can see fromthe
table I'm showi ng that both per protocol and intent to
treat analyses denonstrate efficacy rates that are

equivalent to those observed for the conparator
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agency. These do neet the statistical criterion for
equi val ence in that the 95 percent confidence interval
around the differences and efficacious rates in both
anal yses have a | ower bound that's greater than m nus
10.

I want to |look at a second pneunoni a study
and that's No. 140. This study was conducted entirely
outside the United States at over 80 centers. The
conparator agent was amoxicillin, 1,000 milligrans
TID. Again, it think it's inmportant to point out that
this is twice the FDA | abel dose for anoxicillin for
this type of infection.

This study's organi zation was centered in
Europe and the genesis for the choice of this dose is
that a nunber of European countries are now
recommending this higher dose of anmoxicillin for
initial treatnent of comunity acquired pneunonia
because of decreasing penicillin susceptibility anong
clinical isolates of pneunococcus.

This study is interesting for a couple of
reasons. One is it was actually enriched for patients
with pneunococcal infection by requiring sone
additional entry criteria. Besides patients needing
to have evidence of pneunonia, they also needed to
have any two of the following five findings; that is
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di sease of rapid onset within 48 hours of
presentation; tenperature greater than or equal to 39
degr ees; pleuritic chest pai n; frankly lobar
infiltrate on chest x-ray; oOr gram positive cocci on
sput um gr am st ai n.

Thought this is a study of two oral
agents, about 80 percent of the patients were
hospi talized. I think we need to realize that's
probably a sonewhat different situation than we woul d
see in this country. Again, these patients were
deened suitable for oral treatnent but a very |large
proportion of themdid go into the hospital. Al of
t hem had bl ood cul tures drawn.

If we ook at the overall efficacy rates
in both the per protocol and intent to treat analyses,
again | think we can see that equivalence is
denmonstrated to high dose anmoxicillin in both cases.

I want to turn now to talk specifically
about pneunococcal and resi st ant pneunbcocca
i nfections. | think there are a nunber of questions

we want to ask about noxifloxacin when we start to

consider this issue. Firstly, does it work in
infections due to penicillin susceptible pneunococci .
The first bullet point will be an attenpt to address

t hat questi on.
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tell us sonething about activity agai
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do we have to

nst resistant

strains or strains with intermediate susceptibility to

penicillin. Thirdly, what types of supporting data

can supplenment what we can learn from the clinica

trials.

There was a detail ed discussion of these

types of data this morning and |I'm going to focus

nmostly on the first three bullet points for the

pur poses of ny di scussion.

Drs. Church and Zinner

significant anmount of data on in vitro

summari zed a

m cr obi ol ogi c

studies, animl nodels, and PKPD ratios that | think

attest to t he preclini cal activity agai nst

pneunococcus that has been seen for noxifl oxacin.

The data submitted in this original NDA

are really our first opportunity to assess the

clinical efficacy of this drug in
i nfections. The pneunoni a indication
opportunity to see how it does in
pneunoni a.

For the purposes of thi
organism | would like to turn again t
Again, this is the study that was

pneunococcal infection and provides
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significant nunber of patients who were infected with
this organism

Overall, efficacy, which is shown in the
first row of this table, again for noxifloxacin and
the control agent |ook to be conparable. The contro
was high dose amoxicillin for this study. If we | ook
at clinical efficacy in pneunococcal pneunonia across
all of the pneunonia studies, a simlar point is nade.
That is, noxifloxacin achieves conparable efficacy
rates to the conparator agent. Just to renind you,
the conparator is either high dose anoxicillin or
clarithromycin in all of these studies.

This st udy, 0140, is an unusual
opportunity to gather data on bacterem c patients with
pneunococcal pneunoni a. It enrolled over 400 and |
think gives us a chance to look at this particularly
i nteresting subpopul ati on.

|'ve chosen to focus on them for two
reasons. One is that patients with an infiltrate on
chest x-ray who grow pneunpbcoccus from their bl ood
represent the gold standard in diagnostic criteria for
pneunococcal  pneunoni a. Secondl y, these are a
particularly sick subpopul ation of patients with this
i nfection.

If you look at the first row of this
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table, you can see that there are 21 patients who were
bacterem c wi th pneunobcoccal pneunonia in study 0140.
The <clinical efficacy rate achieved anong those
patients treated with noxifloxacin was 70 percent.
For those treated with anoxicillin 100 percent. These
are small nunbers. They are not anenable to a | ot of
statistical manipulation. | offer them nostly for
your inspection.

If we ook at the second row in this table
which is those patients who only had a positive
culture from the respiratory tract; that is, not a
positive bl ood culture. Effi cacy rates between the
two treatnment groups appear to be nore sinmlar.

I would like to point out to those of you
who had seen the briefing docunent that these nunbers
are slightly different fromthe table that you have in
the briefing package. The reason for that is back
before | put the tables in, | learned of a snall
nunber of additional patients who were bacterem c and
also for the need to reclassify sonme of those who had
positive respiratory cultures.

For those of you who haven't seen the

briefing package, | don't think these nunbers changed
t hi ngs significantly. The  breakdown bet ween
noxi fl oxacin and anoxicillin for the Dbacteremc
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patients is quite simlar as is the conparability of
those with positive respiratory tract cultures.

Let ne give you a little bit of
information on the patients who were bacteremc.
After Dr. Mirray asked the question a little earlier
this nmorning, | have tried to separate this out. O
the 21 patients who had pneunococcus grow from their
blood in this study, we had MC data on 18. Ei ght of
those patients received noxifloxacin and 10 received
anmoxi cillin. This is only ny recollection and |
believe it's correct but I'm not 100 percent sure. |
woul d ask anyone at Bayer if they can renenber those
line listings better than I can.

I think the eight noxifloxacin bacteremc

patients all had pneunbcoccal isolates that were
susceptible to penicillin. The 10 patients who
received anoxicillin who were bacteremc had two

patients infected wth resistant isolates.

"Il give you a little bit of clinical
information on the three patients treated wth
nmoxi fl oxacin who were clinical failures. These were
all men. Their ages were 55, 75, and 85. The MICs of
their isolates ranged between .016 and .032. Two of
the patients had underlying congestive heart failure.
One of them devel oped an enpyena on day six of
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t her apy.
Let's stick with study 0140 to start our
di scussion of efficacy in resistant pneunococcal

pneunonia. There were a very snmall nunber of isolates

for us to look at in this study. There were nine
total, six in the group treated w th noxifloxacin,
three in the anoxicillin group.

Again, | think we can see there is a

di vergence in efficacy rates in this small nunber of
patients with the 67 percent cure rate being the key
in the noxifloxacin group and 100 percent cure in the
three patients who received anoxicillin.

O the six penicillin resistant isolates
from the noxifloxacin treated patients, five of them

had M C val ues of 2.0. One had an MC of eight. O

the three penicillin resistant isolates from the
patients treated W th anmoxi cillin, two wer e
bact erem c.

"Il give you a little bit of clinical
background on the two noxifloxacin failures. The
first, a 67-year-old woman with a history of chronic
bronchitis whose pneunococcal isolate had an MC of
two. This woman took a full course of therapy but was
observed to relapse eight days follow ng conpletion.

She was considered a cure after treatnent wth
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augnentin.
The second patient was a 38-year-old man,
also with a history of chronic bronchitis. Hi s
isolate had an M C of eight. He was discontinued from
the study after six days for an insufficient
t herapeutic effect and was switched to treatnment with
7 IV cef at axi ne.
8 This is a limted amobunt of data but at
9 this point it's not possible to conclude that
10 noxi fl oxacin is the clinical equivalent of high doses
11 of amoxicillin for the treatnent of resistant
12 pneunococcal pneunoni a.
13 I think the next thing we want to ask
14 ourselves is there a way to learn nore about the
15 efficacy of noxifloxacin in this special subpopul ation
16 of patients. W had very small nunbers from study
17 0140. For those of you who nmay have been follow ng
18 this issue over the past year, there have been a
19 nunber of public and private discussions with industry
20 about devel opnent of agents for resistant pathogens
21 and the paucity of resistant clinical isolates when
22 people actually go out and try to study them
23 In the course of these discussions, the
— 24 possibility of pulling organi sns has been raised as a
25 neans to accrue nore patients. Pulling a cross
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studies wthin an indication or pulling across
i ndi cati ons. If it's sound to pull organisms
retrospectively, we may obtain a better powered
assessment of noxifloxacin efficacy in resistant
pneunococcal i nfection.

First, | would like to look at what we can
| earn fromthe pneunonia studies as a whol e. 0140 is
our |largest source of pneunbcoccal isolates that are
resistant or of internediate pen. susceptibility.
Another controlled study, D96026, and an uncontrol | ed
study, D96025, also provide a handful of resistant or
internmedi ately susceptible isolates.

If we sum these up, you can see that a
slightly higher efficacy rate is observed for the
moxi floxacin treated patients who had frankly
resistant isolates. An efficacy rate that approaches
t hat which was seen for pneunpbcoccal infections over
all for this drug is achieved with the patients from
whomi nt er medi at el ysusceptible isolates are cultured.

|'"ve raised the question of pulling data
and would like to take a minute to nmake explicit
some of the questions inherent in this. Can we go
back and retrospectively conbine data from a nunber of
studies that were not designed to have their data

conmbi ned across studies of different design within the
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same indication.

From the previous slide you can see that
sone of these studies were controlled and somne
uncontrol | ed. Sone  blinded, some open | abel
Different studies had patients evaluated for test of
cure at different points in tinme follow ng conpletion
of therapy.

Is it reasonable to pull data across
i ndicati ons? Wien we | ooked at this NDA and | ooked at
the different indications included in it, the one
other site of infection that we thought may be
anenabl e to this kind of analysis was sinusitis. The
reasons for that are that the sinuses are another
point along the respiratory tract and they are
normal ly sterile space that is closed.

So I'm going to take a minute and talk
about the sinusitis indication. This slide is nostly
a discussion of efficacy in sinusitis overall. [|'ve
p cked a representative study, 100107, which conpared
noxi fl oxacin to cefuroxime in a |o-day regi nen

The per protocol and intent to treat
anal yses both denonstrated equival ence between the two
treatment arns by the statistical criteria that were
perspectively determined for this study.

| would like to point out that the nedica
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of ficer analysis for this study differs slightly from
that of the sponsor in that the nedical officer
determined the test of cure visit that took place a
little bit later at 27 to 31 days follow ng conpletion
of therapy. Again, for those of you who nmay have seen
other nunbers on this, this is the nedical officer
analysis and it's a later followup visit.

How can we use the sinusitis indication to
| earn something about efficacy of noxifloxacin in
pneunococcal infections? Probably the best study for
looking at this is No. D96023 which used the only
met hod that FDA is currently considering appropriate
for obtaining sinus specimens for mcrobiologic
efficacy analysis and that is antral tap studies.

A nunber of pneunpbcoccal isolates were
cultured in D96023 which was an uncontrolled study.
All of the patients in this study were treated with
noxi fl oxaci n. Thirty of them had a susceptible
isolate, six a resistant isolate, and nine an isolate
of internmediate penicillin susceptibility.

I think you can see from | ooking at the
cure rates on the bottom row that they were high and
consistent between the three groups. This is
providing us a slightly different | ook atnoxifloxacin

efficacy in pneunococcal and resistant pneunococcal
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i nfections.
| think we can say that clini cal
equi val ence of noxifloxacin to approve conparators has
been denonstrated in all four indications including
sinusitis and comunity acquired pneunonia, data step
pneunoni ae. However , the efficacy rate for

noxifloxacin was less than that of high dose

anoxicillin for the treatnent of pneunbnia in two
subpopul ations of interest. Those are patients who
had frankly penicillin resi st ant strains of

pneunococcus and those patients who had pneunococca
bacterenmia of any degree of susceptibility or
resistance to penicillin.

As you've heard, preclinical data, PKPD
ratios, and efficacy against penicillin internediate
strains of pneunbcoccus are supportive of this
clinical efficacy. | think the question remains
whet her or not there are sufficient data to support a
claim of efficacy in the treatment of pneunonia and/or
sinusitis due to penicillin resistant pneunococcus.
Are there any questions?

DR RELLER Dr. Mirray.

DR MJRRAY: Yes, just one. The severity
of pneunonia, do you have a sense of that? W heard
data yesterday about how many of the pneunonias were
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classified as severe.

DR MEYERHOFF: | cannot give you that
kind of breakdown. Al of these patients were
amenable to oral therapy. At the sanme time we can see
that sone proportion of them were bacteremic. | can't
give you a sense beyond that.

DR. RELLER  Gordon

DR ARCHER  You didn't nention it but I
assune that the isolates that were penicillin
resistant were all noxifloxacin susceptible at the
same MICs that we heard this norning? And do you have
any of the relapse isolates fromthose two patients?
Were they nore resistant to noxifl oxacin?

DR MEYERHOFF: In answer to your first
question, | believe yes, that's true. No, | don't
have M C data on those repeat isolates.

DR ARCHER. Does the sponsor have such
dat a?

DR CHURCH Dr. Meyerhoff is accurate

when she is stating about the MICs to noxifloxacin in

t hose patients. They were all susceptible. Wth
regards to MICs done afterwards, | believe there are
not and I'lIl have to look at any of ny coll eagues.

Barbara Painter? That's correct. There are no MICs

after the initial ones.
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DR RELLER So the organism was recovered
after therapy but no testing was done for the agent to
which the patient -- with which the patient failed?

DR CHURCH. Probably because the patients
-- are you talking about the initial patients that Dr.
Meyer hof f showed that are failures or patients that
were cured?

DR. RELLER No, the failures.

DR. CHURCH. The failures. | do not have
that information it sounds I|ike.

DR MEYERHOFF: They didn't say they were

m crobiologic failures. W're not sure of that
actual ly.

DR RELLER | understand that. That's
why |'m asking the question. | nean, actually Dr.

Meyer hof f specifically said in her addressing
efficacy, her nunbers were based on clinical efficacy.
Is that correct?

DR. NMEYERHOFF: That's correct.

DR RELLER | nmean, we don't know If
mean, if they were not mcrobiological failures, then
of course, we wouldn't have any post therapy MICs.

DR MEYERHOFF: There were no cultures in
the follow ups.

DR RELLER Meaning they were not done in

NEAL R GRCSS

COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE.,N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

159
the clinical failures or they were done and no
organi sm was recovered?

DR MEYERHOFF: Not done.

DR RELLER  Thank you.

DR. MEYERHOFF:  You're wel cone.

DR RELLER Dr. Christie.

DR CHRISTIE: To |ook at the severity of
this in another way because | think it's inportant.
You did say that 80 percent of the patients were
hospitalized in 01407 I guess | wonder in that
popul ati on could you break out how many recei ved noxi
versus hydoncynox. Could you break out as well to the
resistance in the bacterem c cases.

DR MJRRAY: These weren't U.S. based
studi es thought, \Were they?

DR MEYERHOFF: No, they weren't. They
were done in probably 30 or 40 foreign countries.

DR. MJRRAY: So hospitalization should not
be taken as a sign of severity necessarily?

DR MEYERHOFF: The sponsor is saying
that's correct. | think that's a caveat we have to
bear in m nd when we | ook at these patients. They are
sort of m xed. If you would conpare them to an
pneunoni a patient we would see in this country, they

could get oral therapy but 80 percent of them needed
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to be in the hospital by sonebody's judgnent.

DR RELLER Dr. Platt.

DR, PLATT: This is a question actually

for Dr. Church left over fromthis norning but | think

it fits here better than anywhere else. Al though the

comon

seri al

treatnent course is 10 days, you showed a

passage for resistance lasting either six or

eight days for what |ooked like a single strain of

staph. aureus and strep. pneunoniae. Do you have nore

data that takes a |arger nunber of organisns out well

beyond the usual treatnent course?

DR CHURCH No, we do not.

DR. RELLER: I'd like to thank Dr.

Meyer hoff for bringing us to this point before |unch.

Despite the witten agenda, we will -- well, in accord

with the witten agenda despite the tine that we

st opped,

we wWill reconvene pronptly at 1:00, please.

(Whereupon, at 12:02 p.m off the record

until 1:01 p.m)

(202) 234-4433
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AF-T-EERRNOON SESSI-ON
1:01 p.m
ACTI NG CHAI RVAN RELLER: W're ready to
begin the afternoon session. First will be the FDA

presentati on about safety by Dr. Leonard Sacks.

Dr. Sacks.
DR SACKS: Good afternoon. I''m Leonard
Sacks, I"'m the Medical Oficer at the D vision of

Speci al Pat hogens, and what I’11 be doing over
approximately the next 20 mnutes is reviewng the
FDA's perspective on the safety of noxifloxacin as
denmonstrated to us in NDA 21085.

My safety reviewwill be divided into two
broad secti ons. Firstly, [1'll be covering issues of
general safety, and then I will nove on specifically
to issues of cardiac safety, and in the discussion of
cardiac safety I will nove across the various topics
that have been addressed this norning, the in vitro
information that we have, the animal studies, the
Phase | and Il study data, and finally the big
clinical database of Phase IIl trials.

In ternms of general safety, this is the
dat abase that we are |ooking at. W are | ooking at
4,370 patients treated with the recomended 400

mlligram oral dose of noxifloxacin. There were 557
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patients treated with 200 mlligrans a day, and we are
| ooking at 3,415 patients on conparator agents.

This slide denonstrates the nost common
adverse events occurring in at |least three percent of
patients treated wth noxifloxacin or conparator
agents. These are drug-rel ated adverse events. As you
can see, the rates here are slightly different from
those reported this norning, which referred to all

adverse events, and they are pretty conparabl e between

moxi fl oxacin and conparator. Al events, 32 percent
in noxifloxacin treated patients, 30 percent in
conparator treated patients, far and away the

comonest adverse events reported were nausea and
di arrhea, gastrointestinal occurring in respect to the
agent, seven percent of the noxifloxacin treated
patients, six and five percent of the conparator
treated patients. Headache was found in three percent
of both. Di zziness was slightly nore common in the
noxi fl oxacin treated patients, three percent as
opposed to two percent.

What | then did was sunmarize some of the
known quinolone-related toxicities, just to see the
effects of moxif loxacin in this regard, and the
information here is simlar to that that was presented

earlier this norning. Phototoxicity, as far as |
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coul d establish, was reported in four patients on the
noxi fl oxacin arm two of these were actually
attributed to the drug, two were not,. Herol ytic
urem c syndrome was not described in the database at
all. Tendon rupture was not reported in the database
either, although there were two patients with Achilles
tendon pain, and there were no cases in the conparator
group.

Looki ng at the question of hypoglycem a,
this was seen in five percent of the noxifloxacin
treated patients, four percent of conparator treated
patients.

Looking for the specific effects on the
central nervous system we noted previously that
di zziness was slightly nore frequent in the
noxi fl oxacin treated patients. In this exanple of al
adverse events, We see a rate of four percent anong
noxifloxacin treated patients, two percent anong
comparator treated patients. Convul sions were
described in two patients on noxifloxacin and two
patients on the conparator, no significant difference,
and abnormal liver functions as a whole were reported
in two percent of both noxifloxacin treated patients
and conparator treated patients.

G ven the current concern about quinol one
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toxicity, hepatotoxicity, |'mjust going to go into
the issue of liver functions in a little bit nore
detail . This slide shows the treatnent energent

abnormalities in AST, ALT, alkaline phosphatase and
total bilirubin. These abnormalities, | nust point
out, were categorically defined as either normal or
abnormal depending on the cutoffs for each of the
studies, and we see that the rates are very simlar
across the board. They are seven percent for elevated
AST on the noxifloxacin, and eight percent anong
control s. ALT was equivalent anmong the two arnmns.
Al kal i ne phosphatase four and three, and bilirubin
three percent of the noxifloxacin treated patients
were elevated, two percent of the conparator treated
patients.

This was an attenpt to clinb the NDA
i ceberg and take a |l ook fromthe very top at the nost
toxic possible liver events to try and capture any
cases of drug-induced hepatitis. And, what |'ve done
here is presented patients who had at least a two-fold
increase in AST and ALT and bilirubin related to
therapy, and these patients were to have at |east one
of these paraneters significantly abnormal. Usi ng
this analysis, you can see that there were seven

patients identified on the database, four in the
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noxi fl oxacin treated group, three in the Cephal exin,
three on conparator agents as listed there, and |'ve
listed the individual results pre and post treatnment -
- yes, pre and post treatment, the results for each of
the paraneters, and here are the outcones where they
were avail abl e. These were resolved, this was
reported as inproved. This patient who devel oped an
on treatnent bilirubin of 7.2 was reported to have a
bilirubin of 2.2 mlligrans per deciliter five days
after stopping treatnent, and we know that the patient
was |listed as a clinical cure after 30 days, although
the final outcome of the adverse event I'm sorry,|
don't have the information on. These are the three
conparative patients, just to show conparative |evels
of treatnent energent abnornalities.

Let's nove on now to exam ne the deaths in
t he study. This presentation, | nust nention, is
different from that that was shared wth us this
nor ni ng. These are absolute nunbers, these are not
normalized for numbers of patients. This just
illustrates the 38 deaths on the patient database
according to when they occurred, and these are the
deaths that occurred while on treatnment, three on
moxi f | oxacin, one on conparator. Renmenber again that
these are not normalized for the patient denom nators.
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These are the deaths that occurred over a period of
time, and these are deaths which occurred after 30
days follow ng treatnent.

I think one of the purposes of this slide
is to illustrate that there are differences in the
death rate according to when these are analyzed.
Overall death rates, these were calculated for all
patients on the database. This includes both patients
on the 200 mlligram and the 400 mlligram dose and
patients over the entire period of the study. This
incorporates the latter data points, and you can see
t hat these death rates are very sinilar for
noxi fl oxacin and conparator treated patients, .45
percent and .47 percent, respectively.

"' m now going to change gears and nove on
to the cardiac safety, just to cover a couple of
i ssues. Let's nove on to the next slide which
addresses sone of the data that you've already seen on
the in vitro nodels, just to point out that the effect
on the delayed inward rectifier current, the Ikr, we
see that in one of three experinents on nodels
noxi fl oxacin was able to block this particular ionic
channel in nouse atrial cells at a concentration of 75
m cronolar as conpared to, that's probably .75

m cronol ar, as conpared with .23 mcromolar in
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sparfloxacin, so it's about one third as potent as
spar f | oxaci n.

For conpl et eness, | believe that the

status of the IKs is less well established in terns of
its effect on the QI interval, but noxifloxacin did
show sone blockage if the IKs, and, perhaps, nore
inmportantly the action potential duration was
prol onged by noxifloxacin as a concentration of 50
m cr onol ar and sparfloxacin at a much |ower
concentration, three mnicronolar.

Let's turn to the animal studies. This is
a busy slide sunmarizing a nunber of aninmal studies.
Most have been performed, as you will see, in beagle
dogs, l|ooking at various doses, various infusion rates
in conbinations with other nedications. The point |
want to highlight on this slide is basically the
reasons for getting t he nost striking QT
prol ongations, and you will note that this is rel ated
predom nantly to the rate of infusion and, obviously,
to the dose of the drug, and here you can see a 69
mllisecond prolongation in dogs who were given 30
mlligrams per kilogramas a bolus. Here you can see
that high infusion rates produce the sanme sort of
effect, and a 30 milligram per kil ogram dose every 15
mnutes gave a 64 mllisecond prolongation. Gving
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Sotal ol concurrently does not seem |like a good idea.
There's 113. And, when you give extreme overdoses
such as was denonstrated in this study, you can
obviously get very prolonged QI intervals and clinica
epi sodes of ventricular -- the Torsade de Pointes and
ventricul ar extrasystoles.

Let's nmove on to the next slide. W are
now turning to a little bit of hunman data. This may
be slightly different from the slides you ve seen
earlier presented by the sponsor. In this case, we
are looking at the change in QTc interval related to
treatnent, and this is a population of patients who
were given single doses of oral treatnment, anything
over and above 200 mlligrams, 181 patients in the
group. Again, the points here are that we have a

regression line there which shows a positive slope

it's a shallow slope, but it is, as you see -- it's
not showi ng anynore, | apologize -- it's significantly
different from zero with a p value of .001. The
superi nposed mauve l'i nes t here i ndi cate t he

anticipated serum concentrations after a single ora
dose of 400 milligranms taken from a subpopul ati on and
anal yzed by nenbers of our staff. The dotted I|ine
shows the mean and the standard deviation on either

side, so that's where the bulk of these concentrations
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seemto fit after the first dose of 400 m | ligrans.

Let's nmove on to the next slide. Just in
terms of the Phase | and Phase 11 clinical
participants, these were mean prolongations of the QTc
that were found in that population group. You can see
there are 112 patients treated with a recommended 400
mlligram oral dose, a mnean prolongation of 6.9
mlliseconds with quite a w de range. Those treated
with intravenous infusions of 400 mlligranms at
varying periods of tine developed nore marked QTc
prol ongations, mean prolongations, 28 subjects, the
nmean prolongation of 12.1, and a nean prolongati on was
increased, at |east the nean prolongation was detected
in patients on placebo, 3.5, which does enphasize that
there is sonme variability in placebo treated patients.

Let's move on to the next slide. ' m not
going to cover this in any detail, | think we've been
through the definitions of outliers before. Just to
bear in mnd that we were a little bit nore |lenient on
femal es, because they start off wth a longer QT
interval to normally.

Next slide, so in terms of the three
categories, normal, borderline and prol onged, what we
are looking at in this shift analysis is patients on

a 400 mlligram oral dose who changed from their
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baseline status, and of the 107 patients who had a
normal baseline QI interval you can see that nine
percent of them devel opedborderline prolongations and
2.8 percent of them devel oped prol onged QT
prol ongations, as conpared wth 2.4 and 2.4 in the
conpar at or . Note again, small nunbers of patients,
we've got a total of 41 in that group. There were no
patients of the 12 patients wth Dborderline at
basel i ne who devel oped narked prol ongations, whereas
here one of the five patients wth Dborderline
devel oped marked or significant prolongation on
treatment.

Let's nove on to the next slide. This is
really just a sumary of the Phase | and Phase ||
clinical data, trying to establish whether there were
any events which |ooked Iike actual arrhythmas as a
result of the drug. The first one was described as an
el derly woman, who was given a single 200 mlligram
oral dose of noxifloxacin, she devel oped a subjective
conplaint of irregular heartbeat 12 hours after the
dose, and an ECG which was perforned after the event
was nornal . And, the relationship with this is
renot e. The other patient was a young healthy nale.
This male apparently tolerated a 33-mnute infusion of

400 nmilligrams of noxifloxacin. He remained on the |V
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and 11 mnutes later he developed weakness, he

devel oped nausea and a sinus bradycardia of 35 to 40

per m nute. He fainted and there was an episode of
asystole described for several seconds. Car di ac
resuscitation was inplenented, he developed a

ventricular rhythm junctional and sinus rhythm wth

no sequel ae. The events were analyzed by two
cardi ol ogi st s, and they were deened a vasovagal
syncope.

Let's nove on to the next slide. At this
point | think it became -- or, in fact, earlier on in
the Phase | and Phase Il studies, it was apparent that
further investigations should be inplemented to | ook
at the broader clinical database in ternms of the
effects on the QT interval. The protocols, all
ongoing protocols were nodified as of My, '97 to
i ncorporate a baseline and a followup ECG two to six
hours after the dose. Also, there were exclusions
included in this nodification, 1in this addendum
Patients with baseline prolongations of the ECG were
excluded from QI analysis, and also patients on
medi cati ons known to prolong the QI interval were
prohibited, and this included many that we discussed
this nmorning of the antiarrhythmc group primarily,

except for terfenadine, so am odarone, sot al ol ,
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di sopyram de, quinidine, procainam de and terfenadine
were not permtted.

Let's nove on to the next slide. This is
the size of the database. W are |ooking at 8,341
patients valid for safety. This was before the four
nonth safety update, and that will account for sone
small differences between the conpany's figures and
sone of our’s. Two thousand, one hundred and thirteen
of the patients had ECGs. You'll notice that in large
nunber, 1,002 patients, were excluded for technica
reasons, and | will go into sone of these in a little
bit nore detail, and we are left with 1,111 patients
who had paired valid ECGs of reasonable quality, 559
of these were on 400 mlligrans, the recomended dose
of noxifloxacin, 37 on the | ow dose of 200 mlligrans,
and 515 patients on the conparator.

So, let's |look at sonme of the reasons for
excluding patients, next slide please, and you can see
that a lot of these are practical reasons. |In a large
percent age of patients, the ECGs were not paired, the
relative timng of the ECGs was not known, which was
first, which was subsequent. They did not fall into
the six-hour time w ndow The quality was not
interpretable, scale may have been m ssing. There was

a restriction on the nunber of PVCs that allowed
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interpretation of the QI interval, both in the pre and
the post dosing ECG and atrial fibrillation also nade
the calculation of the QI interval unreliable.

Let's move on to the next slide. This is
simlar to the slide that I showed you on the nean QTc
prol ongati on of Phase | and Il studies. This is in
the general clinical database, and we see that of the
patients with valid paired ECGs, patients on the
recommended 400 mlligram dose, 611 patients in this
particular calculation. The nmean prolongati on here was
five mlliseconds. I'"ve nentioned that the conpany
presented this information based on the four nonth
safety update and they got a figure of Si X
mlliseconds. Here is the 95 percent confidence
interval around that nean. In parentheses |'ve just
i ncluded the uncorrected QI intervals.

Just to conpare this wth the 136 patients
in the conparator group who were treated wth
clarithronycin, and you see that the mean prol ongation
here was two, wWith a confidence interval of mnus 2 to
6, and overall this is all conparators, including the
clarithronycin treated patients, there was really no
change in the -- no nean change in the QTc interval on
treatment.

Next slide. This is another attenpt to
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| ook at outliers, in ternms of the bigger clinical
popul ati on, and what we see here is of the 424
patients who started off with normal QT intervals pre-
treat ment, there were 15 percent who devel oped
borderline prolongations and 2.4 percent who devel oped
significant prolongations after dosing. Conpare this
with ten percent and 2.6 percent in the conparator,
and a simlar sort of effect noticed for borderline.
Those who started off, 100 patients starting off wth
borderline prolongations, 26 percent devel oped
prol ongations, and on a conparator there were 90
patients starting off with borderline prolongations,
21 percent devel oped prol ongations on treatment.

Let's nove on to the next slide. This is,
again, another look at the tip of the iceberg. This
was an attenpt to characterize the nobst severe
aberrations of QI abnormalities, and this was just
| ooking at patients who developed a QI interval of
greater than 500 mlliseconds at any interval during
the study. This could have been pre or post. And,
what you see here is that there were three patients
who devel oped QTc prolongations on noxifloxacin of
greater than 500 nilliseconds. There were three
patients in the conparator group who started off wth

500 mlliseconds or greater prolongations, and
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normal i zed on conparator treatnment, there was one
patient on a comparator arm who increased from494 to
over 500.

It has been pointed out to ne, and,
perhaps, the conpany will address this later on, that
one of these patients was shown to have been m sread
and the speed of the ECG tracing was m sinterpreted,
but they will have to provide that information.

So, based on our information, we had three
out of 559 patients treated wth noxifloxacin who
devel oped treatnment energent QTcs of greater than 500
mlliseconds, conpared with one out of 515 anobng the
conparator, again, very snmall nunbers to nake any
statistical inferences.

Can we nove on to the next slide? This
was another attenpt to |ook at predisposing conditions
resulting in prolongations of the QTc, and | sel ected
the one which certainly inpressed ne the nost. This
is looking at the effects of hypokal em a, and you can
see that this is |ooking at prolongations, treatnent
emergent prol ongations of the QTc of between 30 to 60
mlliseconds and greater than 60. These internediate
prol ongations anmong patients with normal potassiunms
before treatnent, there were 12 percent of the

nmoxi fl oxaci n treated patients who devel oped
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prolongations of intermediate severity. Once you
| ooked at the popul ations who were hypokal emc, this
figure went up to 18.9 percent. Notice that in the
conparator there was no increase. Wien we | ook at
those who developed nore extrenme prolongations of
greater than 60 mlliseconds, 1.7 percent of the
patients who were nornokalemc on noxifloxacin had
extreme prolongations before with normal potassiuns
and when vyou |ooked at the population with |ow
potassiuns that went up to 8.1 percent, which was
statistically significantly different. Not e again
that the conparator didn't show the sane increase.

Can we nove on to the next slide? This is
another attenpt to try and look at clinical events
which may be telling us that either there were
arrhythmas or surrogates for arrhythm a, and across
t he board you can see that these event rates are very
simlar between the 3,000 odd patients reported for
the 400 mlligram noxifl oxacin dose and the control
dose.

| do want to draw your attention to atrial
fibrillation which was significantly nore conmon,
there were 12 cases in the noxifloxacin treated data
group, as conpared to two in the control group.

Okay, | think we can nove on to the next

NEAL R. GROSS

COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE. ,N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

177
slide, so I'm going to sunmmarize by saying that we
noted that noxifloxacin blocked the Ikr at a

concentration approximately three times that of

spar f | oxaci n. It prolonged the action potential
duration by about -- at concentrations of 50
m cr onol ar conpared to three m cr onol ar for
spar f | oxaci n. It showed a dose-related prolongation,

both in animals and in humans. The mean prol ongation
was five mlliseconds in this database, it appears to
be six when you |ook at the revised database, on the
oral dose, 12 nilliseconds on the intravenous.

Qutlier analysis showed three or possibly two out of
the 559 treated noxifloxacin patients Wwth QTc
enmergent values of greater than 500, but otherw se the
outliers |ooked pretty simlar between the two groups.

I wanted to draw your attention again to
the effects of hypokal em a on noxifl oxaci n-i nduced QT
changes.

Now, | think we've revised the order of
the program so | wll hold until we have the next
presentation, before going on to the questions.

Ckay, so without further ado, let ne
introduce Alen Brinker, who wll present sone
information on the post-marketing experience with QTc

pr ol ongati ons.
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DR BRI NKER: W're ready for the first
slide. Very good, thanks for the introduction,
Leonard. My nanme is Allen Brinker, and I'mgoing to
be presenting sone data to you this afternoon fromthe
post-marketing environment, specifically reporting
rates for serious cardiac dysrhythmas anong the
mar ket ed fl uoroqui nol ones; azythromycin,
clarithronycin and cefuroxine.

My presentation wll be divided into the
following categories, an introduction to reporting
rates, the strength and limtations of spontaneous
adverse event reports, the nethods that | utilized to
calculate these reporting rates, a very inportant
topic that | will come back to again and again is
interpretation of these reporting rates, diven some
coment s about the tyranny of small nunbers and ot her
such comments about nmaking a lot out of very small
nunbers, and finally results of discussion.

Next slide, please. In general, a crude
reporting rate can be calculated as the nunber of
spont aneous donestic reported cases over sonme estimate
of donestic use. In this case, it's donestic
prescriptions, and this can be calculated for any
specific interval of marketing or year on the market.
I'm going to be using a two-year interval this
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afternoon, because sone of these drugs, specifically,
sparfloxacin, has only been on the market for two
years.

Next slide, please. The nunerator cones
to us from our spontaneous case reports database or
AERS dat abase, which include the spontaneous reactions
collected by the FDA's -- and | just mentioned the
acronym Adverse Event Reporting System or AERS.

Next slide, please. The denominator is
total prescriptions, which comes to us from the INM5
HEALTH National Prescription Audit, or NPA The NPA
is a proprietary product that we use internally within
the FDA, and the nunbers that |'m going to be
presenting to you this afternoon are wused wth
perm ssion from | M5 HEALTH.

Next slide, please. Just a little bit of
background on the spontaneous adverse events
col l ection process. In our country we utilize a
passive surveillance system to collect spontaneous
reports from clinicians, nurses, pharmacists and
i ndi vi dual s. This is sonmetines referred to by the
division that collects these reports, the MedWatch
Di vi si on. This is a cost-effective process for the
eval uation of safety in t he post - mar ket i ng

environnent, and it is nost applicable for qualitative
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si gnal gener ati on. Currently, we receive
approxi mately 250,000 such adverse case reports per
year.

Next slide, please. There are sone
substantial limtations with regard to a spontaneous
adverse reporting system the biggest of which is
probably reporting, or as we refer to it, under-
reporting, in that we receive next to none or maybe 15
percent of incident cases within the popul ation, and
these statistics for how many cases are actually
reported to us vary for the specific adverse event.
There are studies that suggest that we receive a
hi gher proportion of such reports for serious adverse
events, such as l'iver failure, and probably
practically none for trivial or <clinically mld
pr ocesses. W know that spontaneous reports are
i nfluenced by publicity, and there are nore reports
early in a market life of a drug, and this has been
terned the Weber phenonenon.

Next slide, please. As far as case
ascertainment used in this analysis, because of the
difficulty in <collection, in classification and
detection of Torsade de Pointes, | utilized the coding
term ventricular arrhythmas in cardiac arrest to

collect cases for this reporting rate. | included all

COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE. N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www_nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

181
undupl i cated donestic cases, and as | said earlier
this was calcul ated, or these «calculations were
perforned after the second narket year.

Next slide, please. | wll be presenting
rates to you this afternoon that have been adjusted --
"Il be presenting both, actually, but | wll be
specifically highlighting those that have been
adj usted for secular trend. Secular trend is based on
t he observation that the reporting of adverse events
has increased since the early 1980s. Next sli de,
pl ease. That phenonenon is highlighted on this
particul ar slide.

Next slide, please. Adjustnent  for
secul ar trend increases the weight of cases that were
reported in the past. It's applicable in a conparison
of drugs, drug products first marketed in different
years, and | wll highlight in this analysis we had
drugs spanning ten years, and so it was very inportant
to consider secular trend, and |I wll be presenting

bot h crude and adjusted rates.

Next slide, please. Ceneral limtations
that | want to touch base wth again include that
reporting rates do not equal incidence rates. The

rel ati onship between reporting rates and incidence is

unknown, and conparisons of reporting rates do not
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include the unique benefits of each agent. This is
sonetimes referred to as a risk benefit ratio or risk
benefit anal ysis.

Next slide, please. Further limtations
include the biases for conparisons between drug
products, given differences in indications and off-
| abel use, the patient popul ation where the drugs are
used, the prescriber specialty, and the particular
drug sponsor.

Next slide, please. I also want to
hi ghlight whether or not these data are nost
appl i cabl e for a qualitative or guantitative
evaluation, and I wll be presenting both. For the
subjective interpretation of the data, one nust have
a signal threshold, which you mght refer to as a rate
ratio, and conjecture and literature reports cite a
rate ratio, a relative risk of two or three below
which epidemologic or observational data probably
can't distinguish noise from association, and that
woul d probably be an underestimate for these data.

Anot her way to do that woul d be objective,
and that would be application of 95 percent confidence
intervals. However, because the distribution of these
data are wuncertain | do this wth trepidation.

Fortunately, in ny conclusions that | draw fromthese
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anal yses you cone out with the sane inpression.

Next slide, please. Guven all that, let's
press on with the results. This table lists donestic
case reports in the first two years that were returned
under the term ventricular arrhythm as and cardiac
arrest and usage data for the first two years of
marketing for the agents specified in ny introduction.
These agents are listed by year of introduction over
here. The prescriptions over here, | want to note,
are given to you in ternms of thousands, so for the
first agent here, norfloxacin, that's 2.7 mllion
prescriptions. As we go down the list | want to make
one inportant point, and that is that for both
cefuroxine and for sparfloxacin they both had only one
case, and given the qualitative nature of these data
that rai ses substantially our uncertainty with regard
to any point estimate cal culated for these particul ar
agents, and that's magnified even further when we
consi der that sparfloxacin introduced in 1997 only had
49,000 prescriptions in its first two years of use,
first two years on the market. So, in conparison to
3.8 mllion for cefuroxine, so as you will see, | wll
cone back to sparfloxacin. The jury is out wth
regard to this agent.

Next slide, please. So, this slide
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presents the crude and adjusted two year reporting
rates for these specific individuals, or these
specific agents, and they are ranked on adjusted
reporting rate right over here. The first thing I
want to point out is the reporting rates that | have
listed here are per 10 mllion prescriptions. So, for
cefuroxinme the first -- that one case represents an
adjusted reporting rate of three per 10 mllion
prescriptions, so in absolute magnitude these are very
i nffrequent events, or at |east these are reported very
i nfrequently.

The second thing | want to point out to
you fromthis list is that sparfloxacin cones in with
an adjusted reporting rate of 145, which sticks out
like a sore thunb in conparison to the others. |
can't -- | don't know what to nake of that nunber,
other than it's based on so much uncertainty given the
limted use and the one case that it really can't be
i sol at ed.

Now then, with regard to interpretation of
this data, | said that I wll be performng, or |
would subject them to both a qualitative and
guantitative anal ysis. One way to | ook at these data
would be to normalize to the |owest individual here,

the one with the lowest rate, cefuroxine, in which
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case your first agent, cipro, cones in with a rate
ratio of nine, and then all the rest of these agents,
i ncl udi ngreal I ycl arithromyci nbecausethe difference
between nine and 30 is only three-fold, would really
follow -- there would be a gap between exam nation of
this agent and the rest of the agents, which aren't
even necessarily a conparison -- Which include a
conparison between classes, given that this is
cephal osporin and the issue we are talking about today
is for a fluoroquinolone. So, | don't necessarily
think that would be the nobst valid conparison to
normalize to cefuroxine. It is one way to |ook at the
dat a. I would probably prefer to normalize to
ci prof loxacin and group all of these agents probably
in the sanme - qualitatively as having basically the
sanme reporting rate with a difference of three-fold
bet ween them

Next slide. | highlight those points
right here. Qualitative assessnment is going to vary
with your threshold that you choose. It's also going
to vary with your reference agent, whether or not you
choose a drug wth simlar agents, and choose
cefuroxine, or whether you normalize to ciprofloxacin
and do it by cl ass.

Next slide, please. However, | find no
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gualitative difference seen in the reporting of this
adverse event anong these antibiotics wth the
possible exception of sparfloxacin.

Next sl i de, pl ease. In this
interpretation of the data |'ve given you 95 percent
confidence intervals for the adjusted reporting rates,
and | want to point out that the confidence bands
overlap basicallyw ththe exception of clarithromycin
seens to stand out a little bit in conparison to
cefuroxi ne, but given the nature of these data I would
not call attention to this difference. I also want to
call attention to sparfloxacin, yet again you really
see the effect of one case and a | ow denom nator wth
a confidence interval of 3.7 to 807, that's so far out
there as to make it uninterpretable.

Next slide, pl ease. So, these data
suggest no or very limted quantitative differences
seen in the reporting of this adverse event anong
t hese anti biotics. I note the possible exception of

spar f | oxaci n.

Next slide, please. Wth regard to
sparfloxacin, given its limted use in the one case
these data cannot be used to isolate it. It is

interesting to note that anong these antibiotics it

stands out and it's the one whose |abel actually
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includes the incidence of QI prolongation in
conparison to erythronycin and cefaclor in the | abel

Next  slide, pl ease. As far as a
suppl enental sensitivity analysis, | was unable to
differentiate between these agents in this analysis,
and so | went back and using the same coding term |
perfornmed this exercise in a conparison of cisapride
versus oneprazol, and this product was chosen because
it actually leads the list of adverse drug reports for
Qr prolongation and Tor sade.

Next slide, please. And, this table
summari zes those findings. Gkay. There are four cases
for omeprazol in the first two years versus 27 for
ci sapride, gives you an adjusted reporting rate of 13
versus 63, which is alnmost a five-fold difference, and
it's interesting to note that the 95 percent
confidence intervals are divergent for these two point
estimat es.

So, next slide, please, | believe that
this actually suggests that we can use these agents to
possibly detect a difference with regard to certain
agents in a conparison of agents with simlar use.

Next  slide, pl ease. So, | want to
finalize with what | believe is the take honme nessage,

and that is that | chose to exam ne a rather genera
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term of cardiac arrhythmas and it doesn't really
address the issue of QI prolongation with specific --
speci fical 1y for noxifl oxacin.

Leonard, if you'll join ne now we'll see
if there are any questions.

ACTI NG CHAI RMAN RELLER: Questions for
Dr.s Sacks and Brinker.

Yes, Dr. Ruskin.

DR. RUSKIN: I have a question for Dr.
Sacks. You showed a nortality slide that confused ne,
and |'m probably just being dense about this, but |
was inpressed with the data that Bayer showed, and you
descri bed what you said were raw nortality rates, yet
at the bottom you showed percentages. | don't know
how you get a percentage w thout using a denom nator,
yet you said you hadn't used a denoninator. So, can
you unconfuse nme?

DR SACKS: Sure, or I’'11 try. The
graphic just represented the nunbers of patients
dying, but the calculated value was based on the
denom nator of all patients in the safety database.

Now, the fact that you nmay be confused
bet ween the conpany's data and nmine is based on the
fact that I've included six deaths on 200 mlligram

doses which were not included by the conpany, and
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they' ve included the denom nator for those patients on
the 200 nmlligrans, or at |east they' ve excluded the
denom nator for those 200 mlligram patients, whereas
we've included them The other difference between our
data anal yses was that they excluded the patients who
died after 30 days, where you would have seen that
there were a couple of disparities in the nunber of
deaths after day 30. And, in fact, we went through
this at sone | ength.

There are many different ways in which you
can look at that data, in ternms of indications, in
terns of dosages, in terns of duration of follow up,
that give substantially different results.

DR RUSKIN: |Is it fair to say then that
if you include all patients exposed to noxifloxacin at
any dose and conpare those with the conparators that
there was no difference in nortality?

MR. SACKS: Across all time frames, that
was our i npression, yes.

DR. RUSKIN: What about I|eaving out the
| ate deaths? |If you |eave out the greater than --

MR SACKS: Perhaps, we could get back to

the slide. | haven' t done the calculation
specifically for that interval. I"'m not sure if
anyone in the audience can help me with that. | think
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we do have sone cal cul ations. The one with the bar
graph, perhaps, it will just give you --

DR KWEDER Slide eight, John.

DR. SACKS: Yes. | think what you see are
the nunber of deaths after 30 days, there were one,
two, three -- there were six in the noxifloxacin
treated arm and two in the other. So, | guess the
calculation is a little bit conplicated to perform
but it may just give you sone sort of relative idea.

DR RUSKIN: And, | had one other question
that related to exclusion criteria. W heard about the
fact that patients exposed to Cass 1A and Cass 3
anti-arrhythmc drugs were  excluded from the
protocols, at least part way through, but | wasn't
aware earlier that patients with baseline QT
prol ongations were excluded. Can you tell us what the
cutoff was and when that was inplenented?

DR SACKS: That was inplenmented at the
inception of the ECG studies, that was in, | think it
was, May, '97 did | say? |'mnot sure what the actual
baseline was, and we could ask Bayer to supply us wth
t hat i nformation.

DR HOLLISTER Alan Hollister from Bayer.
This exclusion was subjects with known congenital QT

prolongation. That was the term that was used for
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excl usion, not baseline prol ongation.

DR RUSKIN: So, was it based on an
interval or a clinical diagnosis?

DR HOLLISTER It was based on a history
of known QI prol ongati on.

DR. RUSKIN: Can you tell us how many
patients were excluded on that basis?

DR HOLLI STER Any idea? No.

ACTI NG CHAl RMAN RELLER: Dr. Parsonnet.

DR PARSONNET: The sponsor showed us a
nunber  of di fferent ways of | ooking at Qr
prol ongation, including greater than 60, a change in
greater than 60, and 500, greater than 500 absolute
QTc, and | was wondering, you presented -- your data
| ooked quite different because you presented, it |ooks
l'ike, just the greater than 500, whereas, t he
sponsor's data | ook nobst pronounced for the greater
than 60 change. And, | was wondering whether you
| ooked at that as well, and why you chose to present
us just with the absolute greater than 500.

This is not in ny area, obviously, so 1m
not really sure what nunbers we shoul d be payi ng nost
attention to.

DR SACKS: | can answer that in part. W

did | ook at prolongations. For practical reasons, |
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was given the prolongations by the Cardiorena
Division, at levels greater than 80 mlliseconds, and
we thought that that was, perhaps, not the standard
conparison as referred to in the CPMP docunent.

But, based on that conparison, we got very
simlar results to those presented by Bayer. There
were nine patients who developed a greater than 80
m | lisecond prolongation on noxifloxacin out of about
559, versus one patient on conparator.

DR, PARSONNET: I just have nmaybe a
guestion for the consultants about, are there certain
nunbers that we should be paying nore attention to
than others? What are the significant val ues for us
to really consider?

DR,  MORGANROTH: Joel Morganroth. As |
said before, | think that the real issue is not that
t he nunbers you are striving for tell you that that's
a danger level versus a safe level. It's really a cut
point, an outlier cut point, that suggests that the
drug is nore likely causing that QTc increase than
spontaneous variability. And, when you | ook at norma
variability data to nmake that judgment, 60
mlliseconds turns out to be very good atr that, 15
percent change from baseline tends to be very good for

that. Qoviously, anything higher than that, which is
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inplied by 500 or greater, would, of course, be al nost
al ways, but not always, drug effect versus spontaneous
variability, and | think that's the purpose.

The issue as to which amount of QTc is
sort of dangerous versus not, as we've heard today, |
think is not clear because there is no good
relationship that's ever been established between

degree of QI prolongation and incidence of Torsade

As Dr. Ruskin appropriately pointed out, we've seen

cases of Torsade with very mnimal QTc prol ongation,
but most clinicians have seen nost of the Torsade with
400, 500, 550, 600 nilliseconds.

And, | think as Dr. Tenple pointed out, 20
mlliseconds or greater as a mean effect would be sort
of a number that |'d be very nervous about, Where
anything in this one to ten range, or one to, | guess,
| ess than 20 range, is unknown in ternms of where that
risk is in ternms of quantitative risk conpared to the
benefit that you have to judge.

DR. RUSKIN: | would agree with that, but
I would add one point, and that is that, while it is
true that it's inmportant to distinguish spontaneous
variability from drug effect, we have the benefit in
many of these studies now of a control population.

So, it's inportant to ask what the drug does in
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relation to the control agents, and if you see a
change in distribution in relation to a control
popul ation then you are talking about nore than just
spontaneous variability, you are talking about a
difference between two sets of agents, and there
appears to be sone difference here.

What the clinical significance of that is,
and how nmuch it actually predicts events, is sonething
that we can't answer, but there does appear to be sone
di fference.

ACTI NG CHAI RVAN RELLER Dr. Norden.

DR. NORDEN: VYes, can | ask Dr. Ruskin a
question based on Dr. Sacks' presentation? Do you
have any concerns about the difference in the rate of
atrial fibrillation in the two popul ati ons, which was
striking?

DR RUSKIN: | was intrigued by that. |
have no idea what the significance of that is. | can
tell you, and this is getting very hypothetical, that
there are sone people who believe in the concept of
atrial Torsade and that Cass 3 agents, typical [Ikr

bl ockers, may have effects on atrial nuscle that nmay

predi spose them to arrhythmas, perhaps, AF. | am not
aware of any clinical data to support that, it's
purely hypothesis at this point. But, I was equally
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intrigued by the observation, | don't know how to
explain it.

DR.  RODVOLD: If 1 understood all the
presentations, nost of the data that's on the Qr
agai nst serum concentrations from Phase |, Phase 11,
mai nly human volunteer type studies, dose ranging
studies, was there a popul ation analysis done on PK of
serum levels in patients in these studies, and are
those serum levels in those patients different than
t hose vol unteer data?

DR SACKS: Yes, I'm not aware of any such
data on the clinical database and the clinical trials.
| don't know if Bayer has any other to offer or not.

ACTING CHAIRVAN RELLER. Dr. Platt?

DR PLATT: Both Dr. Mrganroth and Dr.
Tenpl e have said 20 nilliseconds is a nunber to keep
in mind. And, with that thought |I wonder if we could
see Dr. Sacks' slide No. 12.

| appreciate that these data cone from
normal volunteers, but it seenms the data are very
consistent with the clinical trial data, and what |
understood from the briefing papers is that the steady
state concentration is about 4,500. If that's
correct, that suggests that even though there isn't

much data, Dr. Ruskin’s comment that nost of the data
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we're |ooking at don't speak about the likely clinical
popul ati on who woul d be treated cones to bear because
it suggests that at 4,500 the best guess is that the
prol ongati on would be about 20 mlliseconds. And, of
course, there's only one person who is out at that
concentration on this table, but it would al so suggest
that there mght be a substantial fraction who are up
above 60 m 1ligrans as prol ongation

So, is that a -- ny question is, is that
a correct interpretation of these data, that nost of
the data don't speak to the clinical use, but that
there's a suggestion that 20 m|liseconds mght be in
range?

DR RODVOLD Can | add to that just one
nmonent before you answer that? |s that slide correct
on t he bottom statenent, t hat mean serum
concentrations for the 400 nmilligramis 2,165? The
briefing docunment from the FDA says it's 4,500 for
steady state, but even single dose in the sponsor's
packet says 3.3 or 3.36, and | was wondering how you
got 21 up there?

DR, SACKS: This was a subpopul ation that
we anal yzed. This was based on a single oral dose,
400 milligranms, and it was taken at presuned Cmax,

whi ch could have been any tinme fromtwo to six hours
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af t erwar ds. I noticed that in the sponsor's briefing
package the nunbers of patients referred to, they were
small, but | can't really nake a claimfor exactly why
t hose differences occurred.

This is definitely not steady state, 1
must point that out, this is QCrax. | don't know if
t he conpany has any responses.

DR HOLLI STER I think there's always
concern when we are trying to do regressions, and, in
fact, the FDA took us to task for having multiple
poi nts down here at a very low |evel, or zero |evel,
and rightfully so, because if you are trying to do a
regression to identify a drug effect, then a zero
concentration should not be included in your
regression line.

So, there may be sone of that influence
here. These are, as the slide indicates, just single
dose, and wth nultiple dose admnistrations the
concentration is higher. The dearth of points out
here doesn't help us very nmuch in terns of identifying
the relationship. | think the bottom line, though, is
that in the several thousand patients who did receive
steady state concentrations, who got the EKGs at
presuned Crax, our nean effect was six mlliseconds.

DR MORGANROTH:  This is Joel Morganroth.
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In reference to Dr. Platt's prior question
about the 20 milliseconds, those coments, and |
assume what Dr. Tenple meant, he's here and he could
speak for hinself, but what | neant was, if you | ook
at large Phase |1l databases in drugs on clinical
devel opnent, and if you |ook at electrocardiograns
taken and neasured properly, if you see a nmean change
of 20 mlliseconds and you | ook to see what happened
to those drugs that reached that |evel or greater when
used clinically, and you find that a | ot of them have
a lot of incidence of Torsade. I showed you a slide
earlier with anti-arrhythmc drugs that had 20 to 60
mlliseconds in which the preval ence of Torsade was,
what, anywhere fromone in ten to one in 100, and |
think Dr. Tenple nentioned a drug that had a 20
mllisecond, | don't think it was approved in the
United States, |'m pretty sure it was not, it was
approved in Europe, and it had a |ot of Torsade that
occurred afterwards in a non-cardiac drug. And so,
that's where the nunber 20 cones from if you reach a
mean of 20 or greater in a big population, you know,
that's a long enough nunber that clinical experience
suggests that that mght be inportant in terns of
act ual r eal Torsade incidence in the treated
popul ati on.
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And, wth noxifloxacin, t hat dat abase
turned out to be six, and |I'm not sure -- | don't
think it's fair to take normal volunteers and find
that at a certain level that sone of them had 20
m | liseconds, because renenber the normal variability
could be nmuch higher than that, and to nake any
suggestions that, therefore, that would be a nore
dangerous drug than if you don't see that, you see a
flatter dose response curve.

In ny experience, the dose -- or let ne
put it a different way, the concentration in plasm to
the QTc effect relationship |ooks alnost |ike that
slide you saw for every drug that |'ve seen. | mean,
there's very poor correlations betwen plasnma
concentrations and QTc duration in mlliseconds. Wth
dose and QTc, there's sone drugs that have a good
rel ati onship, l'i ke terfenadine. You have .128
mlliseconds per mlligram of dose, and it's at
['i near. But, nobst other drugs it's too scattered to
really make even an oral dose to QTc relationship.

ACTI NG CHAI RVAN RELLER: Dr. Muirray.

DR, MJRRAY: Yes. | apol ogi ze, because
this has probably been asked and answered, but the
| evel s that we have heard about, the blood [evels,
drug concentrations that we have heard about, are all
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